During the course of our characterization studies on bioactive constituents from Salacia species, [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] we have reported the isolation and absolute stereostructure elucidation of thirteen megastigmane glycosides, foliasalaciosides A 1 , A 2 , B 1 , B 2 , C, D, E 1 , E 2 , E 3 , F, G, H, and I, and seven new phenolic glycosides, foliachinenosides A 1 , A 2 , A 3 , B 1 , B 2 , C, and D, from the leaves of Salacia chinensis LINN. (Hippocrateaceae) together with twenty known constituents. [14] [15] [16] As a continuing study on the leaves of S. chinensis, we have isolated four dammarane-type, three lupane-type, and an oleanane-type triterpenes named foliasalacins A 1 (1), A 2 (2), A 3 (3), A 4 (4), B 1 (5), B 2 (6), B 3 (7) , and C (8) from the less polar fraction of the leaves. This paper deals with the isolation and structure elucidation of these eight new triterpenes.
The dried leaves of S. chinensis, which were collected at Nakhon Si Thammarat province, Thailand, were finely cut and extracted with methanol (MeOH) to furnish a methanolic extract (13.0%). The MeOH extract was partitioned into an EtOAc-H 2 O (1 : 1, v/v) mixture to furnish an EtOAcsoluble fraction (4.1%) and an aqueous phase as previously reported. [14] [15] [16] From the EtOAc-soluble fraction, foliasalacins A 1 (1, 0.00038%), A 2 (2, 0.00018%), A 3 (3, 0.00038%), A 4 (4, 0.00011%), B 1 (5, 0.00073%), B 2 (6, 0.00076%), B 3 (7, 0.00070%), and C (8, 0.00005%), were isolated using normal-, and reverse-phase silica gel column chromatography, and finally HPLC (Chart 1).
Structures of Dammarane-Type Triterpenes, Foliasalacins A 1 , A 2 , A 3 , and A 4 Foliasalacin A 1 (1) ϩ33.1°(CHCl 3 ), was isolated as a white powder. The IR spectrum of 1 showed absorption bands at 3424 and 1646 cm Ϫ1 ascribable to hydroxyl and olefin functions. The electron ionization (EI) MS of 1 exhibited a molecular ion peak at m/z 458, and the high resolution (HR) EI-MS analysis revealed the molecular formula of 1 to be C 31 H 54 O 2 . The 1 H-(CDCl 3 ) and 13 C-NMR (Table 1) ] , together with ten methylenes, five methines, and six quaternary carbons. The spectral data of 1 were similar to those of a dammarane triterpene with an unusual and extra methyl group at the 24-position, carnaubadiol (9), 18) except for the signals due to the side chain part (C-23-27, 31). As shown in Fig. 1 19) which measured in the same solvent (CDCl 3 ) as 1, the stereostructure of the 20-position in 1 was certificated to be S* orientation. Finally, the stereostructure of the 24-position in 1 was determined to be S* by the application of the reported NMR method. 20, 21) Namely, the configuration at the 24-position in 1 was characterized by comparison of the Dd values of the side chain protons (H-26-27, H-26-31, and H-27-31) in the 1 H-NMR (CDCl 3 ) spectrum of 1 with those of known compounds, codisterol (12) [(24S)-methylcholesta-5,25-dien-3b-ol], epicodisterol (13) [(24R)-methylcholesta-5,25-dien-3b-ol], and leucastrin (14) [(3S,17S,20S,24S)-3,20-dihydroxy-24-methylprotost-25-ene]. As shown in Table 2 , the Dd values of the 26-and 27-protons, the 26-and 31-protons, and the 27-and 31-protons in 1 were approximated to those of codisterol (12) and leucastrin (14) , thus the configuration at the 24-position in 1 was elucidated to be S* orientation. On the basis of this evidence and comparison of the 1 H-and 13 C-NMR data of 1 with those of 9, foliasalacin A 1 (1) was characterized to be the 24-isomer of carnaubadiol (9 Fig. 1 ) indicated that 2 was the 20-isomer of 1. By comparing the chemical shifts of the 20-22 carbons of 2 with those of the 20-epimers of dammarane type triterpenes, dammarenediol I (10, 20R) and dammarenediol II (11, 20S) , 19) the stereostructure of the 20-position in 2 was elucidated as R* form. On the other hand, the 24-position in 2 was confirmed to be S* orientation by the same method 21) as that for 1 (the Dd values of H-26-27, H-26-31, and H-27-31 of 2 were shown in Table 2 ). Consequently, the structure of 2 was elucidated as shown.
Foliasalacin Fig. 1 , the 1 H-1 H COSY experiment on 3 indicated the presence of partial structure written in bold lines, and in the HMBC experiment, long-range correlations were observed between the following proton and carbon pairs: H-5 and C-1, 7; H-15 and C-13, 17, 18, H 3 -18 and C-8, 13-15; H 3 -19 and C-1, 5, 9, 10; H 2 -21 and C-17, 20, 22; H 2 -26 and C-24, 25, 27; H 3 -27 and C-24-26; H 3 -28 and C-3-5, 29; H 3 -29 and C-3-5, 28; H 3 -31 and C-23-25. The above-mentioned evidence indicated that 3 was a dammarane-type triterpene with the 24-methyl and the 20-and 25-exo-methylenes at the side chain. In the NOESY experiment, NOE correlations were observed between Ha-1 and H-3, H-9; Hb-1 and H 3 -19; H-3 and H-5, H 3 -28; H-5 and H-9; H-9 and H 3 -18; H-13 and H-15, H 3 -30; H-15 and H 3 -30; H 3 -18 and Ha-17, so that the stereostructure of 3 including the 3b and 15a-hydroxyl groups was clarified. On the other hand, the stereostructure of the 24-position was presumed to be S* by the same NMR method as that for 1 and 2 ( Fig. 1 , long-range correlations were observed between the following protons and carbons: H 2 -26 and C-24, 25, 27; H 3 -27 and C-24-26; H 2 -31 and C-23-25, the structure of the side chain part was determined as shown. On the basis of above-mentioned evidence and detail examination of various NMR data as shown in Fig. 1 (Fig. 2) , and in HMBC experiment, the long-range correlations were observed between H-1 and C-3, 5; H-2 and C-3, 10; H 3 -23 and C-3-5, 24; H 3 -24 and C-3-5, 23; H 3 -25 and C-1, 5, 9, 10; H 3 -26 and C-7-9, 14; H 3 -27 and C-8, a known compound, (20R)-lupane-3b,29-diol (5a) 22) (Fig. 3) . Thus, the stereostructure of 5 was characterized as shown.
Foliasalacin (Fig. 3) . On the basis of this evidence and detail NMR analysis (Fig. 2) , the stereostructure of foliasalacin B 2 (6) was determined as shown.
Foliasalacin B 3 (7) was isolated as a white powder with negative optical rotation ([a] D 27 Ϫ26.4°in CHCl 3 ). The EI-MS of 7 exhibited a molecular ion peak at m/z 456, and the HR-EI-MS analysis revealed the molecular formula of 7 to be C 30 H 48 O 3 . The 1 H-(CDCl 3 ) and 13 C-NMR (Table 3) the stereostructure of the 20-position in 7 was clarified to be R* orientation. Finally, 7 was derived by oxidation of 5 with chromium trioxide (CrO 3 ) in pyridine, so that the stereostructure of foliasalacin B 3 (7) was clarified as shown.
Structure of Oleanane-Type Triterpene, Foliasalacin C Foliasalacin C (8) C-18), 133.6 (C-13) ], together with ten methylenes, two methines, and five quaternary carbons. The 1 H-1 H COSY experiment on 8 indicated the presence of partial structures written in bold lines, and in the HMBC experiment, long-range correlations were observed between the following proton and carbon pairs: H 2 -11 and C-13; H 2 -12 and C-18; H 2 -22 and C-18; H 3 -23 and C-3-5, 24; H 3 -24 and C-3-5, 23; H 3 -25 and C-1, 5, 9, 10; H 3 -26 and C-7-9, 14; H 3 -27 and C-8, 13-15; H 3 -28 and C-16-18, 22; H 2 -29 and C-19-21, 30; H 3 -30 and C-19-21, 29. On the basis of above mentioned evidence, 8 was elucidated to be an olean-13-ene-type triterpene with the 3-and 15-hydroxyl groups. The stereostructures of the 3-and 15-positions in 8 were determined on the NOESY experiment, which showed NOE correlations between the following proton pairs: Ha-1 and Ha-2, H-3, H-9; Ha-2 and H-3; H-3 and H-5, H 3 -23; H-9 and Ha-12, H 3 -27; Ha-11 and Ha-12; Ha-12 and Ha-19; H-15 and H 3 -26, H 3 -28; Ha-19 and H 3 -29. Consequently, the 3-and 15-hydroxyl functions were elucidated to be b and aconfigurations, respectively, and the stereostructure of foliasalacin C (8) was characterized as shown in Fig. 2 .
Experimental
General Experimental Procedures The following instruments were used to obtain physical data: specific rotations, Horiba SEPA-300 digital polarimeter (lϭ5 cm); CD spectra, JASCO J-720WI spectrometer; UV spectra, Shimadzu UV-1600 spectrometer; IR spectra, Shimadzu FTIR-8100 spectrometer; EI-MS and high-resolution MS, JEOL JMS-GCMATE mass spectrometer;
1 H-NMR spectra, JEOL EX-270 (270 MHz) and JNM-LA500 (500 MHz) spectrometers; 13 Table 3 H-NMR, 13 C-NMR, MS) with the values of isolated foliasalacin B 3 (7) . NaBH 4 Reduction of Foliasalacin B 2 (6) A solution of foliasalacin B 2 (6) (5.6 mg) in dehydrated MeOH (1.0 ml) was treated with NaBH 4 (1.0 mg) and the mixture was stirred at room temperature for 1 h. Workup of the reaction mixture as described above to give (20S)-lupane-3b,29-diol (6a, 5.3 
